TINY, a dehydration-responsive element (DRE)-binding protein-like transcription factor connecting the DRE- and ethylene-responsive element-mediated signaling pathways in Arabidopsis.
Dehydration-responsive element-binding proteins (DREBs) and ethylene-responsive element (ERE) binding factors are two major subfamilies of the AP2/ethylene-responsive element-binding protein family and play crucial roles in the regulation of abiotic- and biotic-stress responses, respectively. In the present work, we have reported a previously identified DREB-like factor, TINY, that was involved in both abiotic- and biotic-stress signaling pathways. TINY was capable of binding to both DRE and ERE with similar affinity and could activate the expression of reporter genes driven by either of these two elements in tobacco cells. The 15th amino acid in the APETALA2 (AP2)/ethylene-responsive element-binding factor domain was demonstrated to be essential for its specific binding to ERE, whereas the 14th and 19th amino acids were responsible for the binding to DRE. The expression of TINY was greatly activated by drought, cold, ethylene, and slightly by methyl jasmonate. Additionally, overexpression of TINY in Arabidopsis resulted in elevated expressions of both the DRE- and the ERE-containing genes. Moreover, the expression of DRE-regulated genes, such as COR6.6 and ERD10, was up-regulated upon ethylene treatment, and the expression of ERE-regulated genes, such as HLS1, was also increased by cold stress, when the expression of TINY was being induced. These results strongly suggested that TINY might play a role in the cross-talk between abiotic- and biotic-stress-responsive gene expressions by connecting the DRE- and ERE-mediated signaling pathways. The results herein might promote the understanding of the mechanisms of specific DNA recognition and gene expression regulation by DREBs.